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Abstract: Global greenhouse gas emissions need to peak soon and be reduced practically to zero in the
second half of this century in order to not exceed the climate targets adopted in the Paris Agreement.
However, there are currently numerous coal-fired power stations around the world at different
stages of construction and planning that could be completed in the next decade. If all these plants
are actually built, their expected future emissions will make it very difficult to reach these targets,
even in an optimistic scenario with the deployment of carbon capture and storage technologies.
Policy makers around the world need to react quickly and help to redirect investment plans for new
coal-fired power stations towards low-carbon technologies.
Keywords: Paris Agreement; mitigation; coal plants; CO2 commitment; carbon budget; Carbon Capture
and Storage (CCS)
The main objective of the Paris Agreement [1], which came into force on 4 November 2016, is to
ensure that the average global temperature increase does not exceed the threshold of 1.5 ◦C or 2 ◦C
above preindustrial levels. For this to be achieved, greenhouse gas emissions need to peak as soon as
possible and then be reduced practically to zero in net terms in the second half of this century. This will
require that fossil fuels be gradually phased out of the energy mix, especially coal, which is the most
CO2-emission-intensive fuel of all in terms of energy content [2].
In spite of the goal set by the international community in Paris, there are still numerous coal-fired
power stations currently under construction [3,4]. Between 2010 and 2015, around 500 coal-fired
plants were built globally, with a joint output of 473 Gigawatts (GW), a 25% increase in total power
capacity [4]. Countries such as the USA substantially reduced the number of plants operational in
that period but others, such as China and India, greatly increased their stock. Moreover, even more
new coal-fired stations (see Figure 1) are currently at different stages of construction and planning.
Although some of these projects may still be canceled, such as in the case of China where emissions
from coal have achieved a peak according to some authors [5], a large part of them could also be
finished within the next decade.
If all the plants currently planned are actually built and become active, their expected future
emissions will make it very difficult to reach the targets set in the Paris Agreement. The carbon budget
available for limiting temperature increases to less than 2 ◦C (with a likelihood of 66%) is estimated [6]
to be 1000 GtCO2 from 2011 onwards (400 GtCO2 for the goal of 1.5 ◦C). Emissions from 2011 to 2015
totalled 175 GtCO2 and, therefore, the carbon budget currently available is 825 GtCO2 (and 225 GtCO2
for the goal of 1.5 ◦C). Based on an average lifetime of 30–50 years, the cumulative emissions from
existing and planned plants (see Figure 2, left-hand panel) add up to 287–569 GtCO2, which leaves
very little margin for other energy infrastructures [7–9]. Indeed, emissions from plants already in
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operation would suffice to exceed the limit of 1.5 ◦C, which guarantees that phase-outs before the
end of their useful lifetimes and/or the use of carbon capture and storage (CCS) technologies will
be required.
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Figure 1. Existing coal power plant capacity in 2015 (green), under construction in 2016 (blue) and 
planned (yellow) based on [4]. 
In theory, CCS could reduce future emissions, but according to the last report of Intergovernmental 
Panel of Climate Change (IPCC) in 2013 [10], it has not been applied at the scale of a large, operational 
commercial fossil fuel power plan, so its future availability is still highly uncertain. Moreover, even 
if the new coal-fired plants currently on the drawing board were hypothetically fitted with CCS 
systems, their emissions over the course of their life cycles would not be zero but between 90 and 250 
gCO2/Kwh [10]. In a very optimistic scenario, in which 75% of all coal-fired plants worldwide are 
assumed to have fitted CCS units in 2030 (see Figure 2, right-hand panel), emissions would reach 287 
GtCO2. CCS could be a key technology for a low-carbon future (especially if “negative” emissions are 
needed in the future [11]), but it seems unwise to continue building new coal-fired power plants 
without first confirming its technical viability at a large scale and also its financial viability compared 
with other alternatives. 
Building new coal-fired power plants not only jeopardises the Paris Agreement but also entails 
great financial risk for investors, as these plants could also end up being under-used [4]. This is 
actually already happening in China [12], where the average operating time of coal-fired plants 
dropped from 60% in 2008 to 49% in 2015 and in India where dropped from 78% to 65%. Regulators 
and insurers in several countries are warning of how risky these assets are and are recommending 
rapid disinvestment (California’s regulator is a case in point). The potential legal liability of insurers 
for having under-assessed these risks is even beginning to be mentioned [13]. As a result of these 
factors, in recent years, there has been a big increase in announcements of disinvestment by major 
institutional funds such as the Swedish pension fund AP2 and the Norwegian sovereign fund. 
However, the impact of these actions has been uneven. A large fraction of these investments is state-
owned and therefore is harder to pressure from the investors. Direct subsidies for fossil fuels totalled 
US$233 billion in 2014, four times more than subsidies for renewables [14], and half the subsidies 
provided for coal are still concentrated in the European Union [14]. There are also indirect flows [15] 
through financial guarantees, export credits and other mechanisms that make it very hard to quantify 
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Figure 2. Global cumulative CO2 emissions from existing coal power plant capacity in 2015 (green), 
under construction (blue) and planned (yellow) with and without Carbon Capture and Storage (CCS). 
The left-hand panel considers scenarios without CCS for different lifetime scenarios (30, 40 and 50 
years). The right-hand panel considers different scenarios where 25%, 50% and 75% of all coal plants 
install CCS units in 2030 (for a lifetime of 40 years). CO2 emission factors from existing coal plants 
amount to 1000 gCO2/Kwh, for new coal plants the figure is 800 gCO2/Kwh and for coal plants with 
CCS it is 150 gCO2/Kwh [10]. The global average age of currently operating coal plants is 15 years. 
The plant utilization rate considered is 50% (although it is currently 58%, it is expected that it will 
decrease with the increasing capacity of renewables). The red lines capture the carbon budget 
thresholds from 2015 and for the 1.5 and 2 °C targets with a 66% likelihood: 225–825 GtCO2. 
In short, there are still contradictory signs at international level in regard to the extent of the 
decarbonisation of the economy associated with the Paris Agreement [11,15–17]. If a path compatible 
with the goals set in Paris is to be consolidated, there is an urgent need for a clear policy of support 
for alternative energy sources. The experience of China between 2000 and 2015 shows that if the great 
demographic and economic powers base their energy development on the large-scale use of coal, 
then the mitigation efforts of other countries will be largely cancelled out [18]. Although India plans 
to have nearly 60% of its electricity capacity from non-fossil fuels by the next decade, the consumption 
of coal is projected to grow by 50% [19]. It is therefore important to react quickly and redirect existing 
plans for new coal-fired power stations towards technologies compatible with a low carbon future. 
Accordingly, it is essential that there should be greater transparency in regard to existing funding 
flows in support of coal, and also that economic aid should be consolidated for countries which have 
a pressing need to increase their energy consumption. 
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In theory, CCS could reduce future emissions, but according to the last report of Intergovernmental
Panel of Climate Change (IPCC) in 2013 [10], it has not been applied at the scale of a large,
operational commercial fossil fuel power plan, so its future availability is still highly uncertain.
Moreover, even if the new coal-fired plants currently on the drawing board were hypothetically fitted
with CCS systems, their emissions over the course of their life cycles would not be zero but between 90
and 250 gCO2/Kwh [10]. In a very optimistic scenario, in which 75% of all coal-fired plants worldwide
are assumed to have fitted CCS units in 2030 (see Figure 2, right-hand panel), emissions would reach
287 GtCO2. CCS could be a key technology for a low-carbon future (especially if “negative” emissions
are needed in the future [11]), but it seems unwise to continue building new coal-fired power plants
without first confirming its technical viability at a large scale and also its financial viability compared
with other alternatives.
Building new coal-fired power plants not only jeopardises the Paris Agreement but also entails
great financial risk for investors, as these plants could also end up being under-used [4]. This is actually
already happening in China [12], where the average operating time of coal-fired plants dropped
from 60% in 2008 to 49% in 2015 and in India where dropped from 78% to 65%. Regulators and
insurers in several countries are warning of how risky these assets are and are recommending rapid
disinvestment (California’s regulator is a case in point). The potential legal liability of insurers for
having under-assessed these risks is even beginning to be mentioned [13]. As a result of these factors,
in recent years, there has been a big increase in announcements of disinvestment by major institutional
funds such as the Swedish pension fund AP2 and the Norwegian sovereign fund. However, the impact
of these actions has been uneven. A large fraction of these investments is state-owned and therefore is
harder to pressure from the investors. Direct subsidies for fossil fuels totalled US$233 billion in 2014,
four times more than subsidies for renewables [14], and half the subsidies provided for coal are
still concentrated in the European Union [14]. There are also indirect flows [15] through financial
guarantees, export credits and other mechanisms that make it very hard to quantify the public-sector
support effectively associated with coal.
In short, there are still contradictory signs at international level in regard to the extent of the
decarbonisation of the economy associated with the Paris Agreement [11,15–17]. If a path compatible
with the goals set in Paris is to be consolidated, there is an urgent need for a clear policy of support for
alternative energy sources. The experience of China between 2000 and 2015 shows that if the great
demographic and economic powers base their energy development on the large-scale use of coal,
then the mitigation efforts of other countries will be largely cancelled out [18]. Although India plans to
have nearly 60% of its electricity capacity from non-fossil fuels by the next decade, the consumption of
coal is projected to grow by 50% [19]. It is therefore important to react quickly and redirect existing
plans for new coal-fired power stations towards technologies compatible with a low carbon future.
Accordingly, it is essential that there should be greater transparency in regard to existing funding
flows in support of coal, and also that economic aid should be consolidated for countries which have
a pressing need to increase their energy consumption.
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